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^ ^ y o^ ^ «1M illf ^) w 0 V 

^^l 3<HE. a]^^ <tS]^E^ d] o] oil ^-S- 

tcfs. ^iialEAE^o^w^ a]^^ -fel^E *}t\SL "Ssj^i 
— "B" -^€«Rr ^-^71; #7] ^J^H^ af|-^s)^. tile] o_ ^E^E-g. *\}i<%^ w 0 v^i oil ^ 

oil ^ ^^s^Kr °^>5l-7l; ^7l 4^71 oil ^ afl^fe ^^^Sr 
^ 'tBl^HS-s nH3g£H=r ^"^71; ^ #7l <#x}^7)°\] *\ *fl 

°^>2j-^l C-HolEU^l2°i-^ oil Wl^-2- ^^^S) ^ #7] ^ 

#^*Rr ^-^71* 5L^H=r ^ ^8 tbef. 

^ H^^^xg ^ ^ 4^- H <H°1] l4€- tilE 

£ 4 
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« 0 >^ ^ °H ^^-^ {Transcoding method and apparatus therefor} 
^1 

£ l^r s 5^313 ^1^1 7fl^^r a.o]7] 5LA)Q ?A°]v\, MPEG-1 SHMHH 

£ 2 ^ £ 3f £ E^fliS^ ^11- ^^*V #efl^ -^HlSl- ^.o] 

£ 4^r nj-g- ^?!±3^ y o V ^-§: J£°l^- sf^SS^i , MPEG-1 

1: MPEG-4 «1 e^E^ ^^^>^ ofl^. ^.o]^ ^ojtf. 

£ 6a ifl*l £ 6e^ ^3<*H 4^. ^^sj- 7^3°-^ ^^^>7] £ 

£ 7a 141*1 £ 7dtt ^ofl ^°^>2}- S^jo^ ^£>7l $}*>e*| 

£ 9a Ml*l £ 9c^ ^tf, 71^21 «j-^ofl «m 1^2^ h|eae^| ^--g- 

zj-z}- -e.°l^ ^°14. 
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£ 10 vfl*l £ 12^r ^ ^ °\) tfltr ^ £_o} 7 ) 

$°}^. 

£ 13^ -g- 4^ — 10 )^ ^ £ olrf. 

3 E^fl^=7^ ^-^H] ^o.^ cfl j= <&(dead 

<12> internet video, mobile video, ne|JL SmartMedia -§-§-°ll 

MPEG-4(Moving Picture Experts Group - 4) ^ w <H-2-^. *}e) nfl^^>ji 

<13> 7 |^^ tfl^£-°] t\x]ig ^^lS(contents)# 6 l MPEG-l(Moving Picture 

Experts Group -1)^-2.5. ^ ^ MPEG-2 (Moving Picture Experts 

Group -2)7} TV a o>^(£^ HDTV) 51 7]-& ^ ^^<*fl tcfej- ^ 

MPEG-2« 0 V ^-°S *|#^ 7>^o| ^cf. 

<14> o}6\] trj-5} ^ tj-^ *a ^ #lHl 
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7l^sl MPEG-1 ^ MPEG-2 «J-#o.S. ^51 3^ c]*Hfl o§# agEf 
* MPEG-4 ^-JLS|-^ ^lH ^:*\}^-S- ^^Vfe ^°1 ^JM)^. 

<15> ^. y] o] ^6)) «.-§- o>^^ MPEG-1 MPEG-2« 0 V 

^ ^MMls^ ^ A o v MPEG-4 ^JLS. ^^Jisl-^'C]^^ - 

<16> ^3 rf^- -§?-^ dead-zone^l ^*fl °^>S)-^ DCT3]^# 

dead-zone^l 5^ °<J=*>S?- "o v ^H 3*fl °«S}-€ DCTTfl^S ^«-*Kr ^-i- *ll^Rr ^ 

<17> £ «H3<2} S t}^ #71^ IfrlH 3^ ^SHfr $ <*} 91^. 

<18> #71^ ^SKr ^°ll E^fl^xg ^ o. 

<19> SSBl^M ^ C-llolBloll #-g-^ B]xJSL <iSl^S# ^ 

<20> a) ^11^^ «<H°11 4^ 'y-^fJlsHa ^lialMi^^^: 4ss>ji, <^el^E 
^ til^l^. ^el^Ml- £-sl*Kr 4^; 

<21> b) ^-Bl^ -SSI^M* ^_&*) 71 J7*> ^12^^ *£*\o\) icfs. Alnfl^ <g5l 

<22> c ) -g-E^ *}t\£_ *U^lHW ^ 
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<23> d ) # 7 | c^oflAi c^a o V ciHB]^ ^ °H ^ ^*WHr 



<24> e) ^"71 nfl3§^ AjBW^ ^SI^H ^ ^^>5|-^ ^1 » ^-l^M ^2^ 

•<25> - > Aj-y]^ rf-g- S-^^- «V^oH 4= 7 fl OJ:^ ^ o_ 

<26> x i 

DCT Tfl^ x o\] cfltV #3 y7> ^ =2 > w=l l I + 2 J * Aj ^ ^.ol ^S^U, <£*}3J- 

7^1^ EL7]^7\ A ' 8 ,*-0,l,2...,63 ^^^^ ^o^^ ^ 

x r = I - y " J 

Mlh ^ ^-^1 tfl^ 37] 31 ^(amplitude level) Xm ^r " A ' S. ^ 

^H, ^1 31*!: ^ ellt <3<#*>3m DCTTll^ ^o) ^= L • a J s ~o]x) ^ C fl:E. 
MPEGI-1 ^1-5)- 7l# °^>^-^ DCT 711^1- <y^^ DCT 7}]^ tfltt 

^r°l*H, £3 311 * n "' A ' ^°\*\3L, y7> ['«•''- ildfl ^r}-^ 

^{^l^tO'^iDo.^ K ^ + <£ Jlr y n o)j rfl^v e ^ ^, <*<#x}SHa DCT 7)1^ 

a.' = L " V " J 

A ' S. ^<H*m tll^^ol MPEG-4 ^21-711- ol-g-s}-^ 7ll^l-2|- 

*H MPEG-4 DCTTll^ ig^Kr 5^*1, 

d-l)£3 K-Wofl ^ subscript?**^ 4^4 ^ ^ 



<27> 



<28> P={p\''&[' m ,' m+1 ]} 
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<29> d _ 2 ) ^ eflts] subscript 5 33*Rr ^ ; ^ 

<30> ^PUimin^}-!} 

<31>-- ^ 7]X] ^^-olJ7 ( <£A>*|- min{A }^ ^ A ^ ^ # 

<32> d-3) subscript ^ 3^*1 K*l| ^*Rr ^ rf-g-o] y]^. nva^^- 

^subscript 5*1 -3«j*r^- ^-g- S^SRr 3* ^-^^ *Vc}. 



<33> 



/>'»+' 

x • p(x)dx 
f'" +1 

p(x)dx 



<34> <$7]a\, C m ^r ^*H\2-*r(mean square error) Lloyd-Max ^r^H]^ 

^>-§-^ ['-'.-n] ^^H^S) ^ efl^o]^, p( x )^ er#e}-i -g:5E(Laplacian 

distribution)^"^ 

<35> s] a cf-g- iH^Rr ^-^^1 i4€- Eifi^a^ 

<38> # 7 ] ^-Jr 7 H^ *)1^5]ir f^Ef ^1^ w^ofl ^ 

<40> ^y] ^-^71 ofl ^ ^1^5]^ A]^^ tB]^§t|: *fl2<£^ ^ ofl xrj-a. A]eM^ 
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<41> ^-7) <#7.}2t7)c)]*] zfl^fe °^>S)-^ Z\]o}b\(7\}2<&^ « 0 V ^H 4€- 44-2- € 

-^JLS}-^ ^2W]M^e^ o. .g^Hr «-^s}-7l# 5E^Rr ^-^AS tVcf. 

<42> oi^> s^^- ^s*H ^Tgs] ^ ^ ^s^ls. 

<43> £ lO. 7 fl^-g; Io)7l ^-gfl ^O^, MPEG-1 cy-^^ojl ^ 

<44> £ lofl £A]5J E^fl iS ig MPEG-1 Wl E^E^^- Cf^- Sj-lg 3.71 

^ 4^ «lS-§-8: 7>4^ MPEG-1 ^S^e ig^^rf . <^ 7 H MPEG-1 

^1^: MPEG-1 ^ «o v ^°11 4^ ^^ssj-^ 441 ^ wlSiS^^- 1^4. 
<45> Hi^iat-KiOO)^ ^ MPEG-1 ^sc-l(i04) ^ ifl-f- MPEG-1 fetz-1 (106)1- 

4. 

<46> MPEG-1 4^4(102)^ 4^ MPEG-1 feci (102HH *fl^-£l^ MPEG-1 ti)EAE^o 
^¥-4 31 °1 &) 1- ^-^u}-. ifl^- MPEG-1 fe4( 106)^ ^-*f MPEG-1 4^4(102)^1 

5l«fl ^ ^} °1 4 # 4^- ^3.7) ^ 4^: HlS## 7>4^ MPEG-1 SlEAE 

^.2.^. ^-S5|-^-4. 4^ MPEG-l4sc](106)^ ^ MPEG-1 <ffls4 (104HH #^4±f 
MPEG-1 ^lEi^E^^o^H-Ei <*|^ ^-Ji^4. 
<47> E^^^doo)^ ^-*H1 ^i-afl Hi^^^cidoo) ^^Sl^ MPEG-1 hIeae^ 

4 M^i^4(100)«fl^ #^sl^ MPEG-1 alEAE^soj ^ 3.7] ^ HjE^-oi ^sj.^1 
?ll €4. 

<48> <*\7}*] f &}^- MPEG-1 fe4U02)^ <^]S l-'S VoDCVideo on Demand) 4-^4^4 
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= ^~3-*H=Hl -M*]sM, MPEG-1^^(108)^ VoD 3*1-3.^ = s.^-g- 

J£x\m. 91^. S^i^Dl(lOO)^ ^3.3.^ ^-^Hl 3*fl 
*H^3*r w]e^e^^- ^*}7 r t^#elM #*jofl 3^ tijjH-g- ^ 7] 

..<49> £2 D J£3^£11 S^^t-j^. ^eflo} ^x)^^ ^_o]^ 3} 

o_3.*| z}z}- 7fl-f-= ^^i^cKopen loop transcoder) ^ 3)1^^. e^j^^ (close- 
loop transcoderH] ^fl 1 ^^:^. °i 7l ^ , 7^5. ti l lil H ^.S.^- 
*\, c-flojEi^ <a^-^ ofl^- m (Macro block)^ cfl^ilS. £$-g- 

^ ^ cflol^* ^Ml °1» tfAl y-jrs}-^ ^ ^141^4. 

MPEG ^ Ih&H &<>H nfl M -g-jL^r ^ 471] 21 351 ^ luminance block)* 

jq- 27fl^ l-^-(color difference block) 1:5. ^^tf. 

<50> 5= 2 ^ £ 3*0 ^-^1^1 ^-^g- ^^f-oll 500^ ^ #^^1 tilEAE^ 

. ^ a o v ^ syntax)!- 7^1 video element^ ^ 

<5i> zj-zj-^ nfl^^. ^Jj-^ 7>^^- ^(Variable Length Coding Met hod W 3*fl 

^Jls}-^ DCT 711^, -§-*]<y ^(motion vector), zi^Ji nflfis. ^Ji(macro block 

information)^- 7>^lcf. 

<52> £. 2 ofl 51*1 € 7fl^-S^ E^fl^^cl^ nfl=LS ^ ^*3*H, ^ 
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<53> DCTTll^r ^Jl71(202)<>11 9\ ^-JlSIjI, °^}s\-7] (204H1 ^Xj-S?- 

^4. ^°cf*>2l-7l(204H o^afl DCT*-^- 1 ! DCT^l^V ^^t}. <#x}s\-7] (206)^ ^°^> 
S)-7l (204)^1 £]*)1 DCT 1:^-1 DCT^l^r* *}E.^°\) ^^>7fl ^s^x}. 

7>^^- ^-S5)-7l(208)^ <#*}2l-7l (206H1 ^*fl DCT^1^» 7}^ ^JuS^t}. 

<54> , 7]-^^- JfssM (208HH DCTT^l^ ^^1 ^rE^ -g-^^^i -■■ 

(motion vector) ^ ^iL<2}- ^tHS^-. 

<<55> J£ 3ofl MPEG-1 tilEAE^O S H E j C-fl O] ^^^] ^ 

<56> «a^(300)^- ^ ^Hlfe MPEG-1 C^olBl^- 7fl^^;Cf. *}] ^ 

' ^ t-flolE^ ^3C-1(320)<H1 £l*ll 7l]^s(-^cf. ^^(320)^1 2)n Q*}^ 

<57> «a^cl(300)^ MPEG-1 ^#*}-2}-7H302), ^IXTO^l (304) , 

7^71 (306), *)1 2-3(308), n^JL ^71(310)5. ^^4. 

<58> tq^c](320)^ ##5] MPEG-1 ^-JL5}-7l^i, ^71(322), DCT^«:7l (324>, <&x}s\- 

71(326), ^W^- 71(328), ^DCT^^7l(330), ##71(332), ^2.^(334), hb] jl ^ 
il#7l (336)5. ^^4. 

<59> £ 2^1 £^1^ ti}S^ ^ 7 fl^-5. «^5l Igi3^ ^^-^1 -^-JlSl- « 0 >^ <^J- 

tfl ^SsKintra-picture coding, I-picture) iH^l ^-t-°11^ c H-t- ^QSS. 

^^8: ^$*Rr 7^2 ^q-. Zie^M- <^^-Sl -^Jrg}- ^ol j=ljt^- 

(inter-picture coding, P-picture -^£r B-picture)^ ii^l^l ^e}-;*! 
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SL^-S, °1«JH 7l§ <§^o) o]s. 3_^si\ ^(driftel-Jl 

t> wlSi^^* ^3L3\-n*] °§^r o)] ol 1- ^.-gtb MCE 3^1 

^cfCS 3^ ^^(320)^1^ °1 ^ fb 31-^5. Itoib <£^3°- 

- — -^S"Hr -tim-§:.g: n># ^ 014^. 7}*lJL ^M", 3al - 

7>*lJI &t}-. 

<6i> i 2 ^ i 3oll SL^m M^iSt:-]!-^ -f-^f}; «o v ^# ^}°H1^ £ 

nfl^l W internet video, Mobile network, SmartMedia ^-^r ^"^r 
fV ^^o]^o1 ^a] ^ 7 ]^o] MPEG-4 #^7H ^ &rf. 

<62> a. ^-^oflA^ o]si <5V ^-^-^>7l ^ 3} MPEG-1 MPEG-2 ^ 

°11 ^«fl wIe^e^^. MPEG-4 «h^Hl s]^ h]eae^o S ^^>^ * # 

1^0. ^]Alfl-cf. afr, DCT^]^« ^fl^rS?- ^-ofl floj a|tfl^ iL^S>7l ^ 

<63> ^ofl 42 M^fl^S^ ^-ol ^^cf. 

<64> a ) og^sl^ MPEG-1 (SE^r MPEG-2) alSil^t MPEG-1 (H^- 

MPEG-2) <iBmH ^ DCT^l^l- £3 ^#^cf. g-Q ^ofl^^ «]q^. 

^e^H ^ DCT 31^1 ^tr*H ^^*>7]S. ^cf. 

<65> b ) MPEG-KS^ MPEG-2) ^l^i ^el^lf MPEG-4 sJfXI "fl^W. 
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<66> c) DCT Tfl^-I- MPEG-l(JEfe MPEG-2) «<HH1 nq-ef ^«3=^>^tq-. 

<67> d) DCT^l^l- -^Hr nV^^-S.^- MPEG-4 °H ^°^> 

o] t^*}^ «1e^.o] ^^^rf. 

<68> e ) MPEG-4 «<HH »fl*8€ ^e^S. ^ MPEG-4 ^ *W 

*?S^€ DCT^l^* 7>^^J- ^-5lS}-s>^ MPEG-4HH3 a]EAE^|. <a^t}. 
<69> £ 4^ ^- ^ol] nf€- M ^=7^ «j-^o. ^o]^ j^JE^, MPEG-1 tije^E^ 

-i: MPEG-4 hI^^e^o,^ ^S}^ ^§ ^o)±- ^o]nf. 
<?o> £ 4 ofl ojo^ #&d\) afl<l^ ozf^s.^ MPEG-1 ^3 ^3 ^ 

4^1- ^ DCMl^ «3°<M-s}- Ji°l^r 3J°1^L, 7bS:3M afl<i^ 

MPEG-1 ^a) 1 ^*^- MPEG-4 te^SS. nfl^^r £_o]^ ^o] 

_n, «HS 3f^#^r MPEG-4 ^BflS. ^1^^ <t^*issq- ^^fsj-l- ^-sj) 

^ <£o^ <8=*>s^ DCT 7fl^# MPEG-4 h1eae|o^ ^^Kf- j^l-i- 

<n> Aj^i sflti 3^(402), GOPCGroup Of Picture)^ ^ (404) , PICTURE 

ntf £-3 -4^(406), SLICE ntf 3^(408), zz.5] jl m$[v\ ^ -4^(410)0)1^ 

<33€ MPEG-1 Aj^i sflci, GOP *j|cl, PICTURE Sflti, SLICE 31^, 

MB «qi w^r *>3l5. £-5]^. MPEG-1 MPEG-2) «<h*Hl &<>M 37] 
7> 7HJ- ^ DCT Ir^-A^Ei nfl 3 i ^eH^, GOP ^ layer) ^ 

a# 7V^14. MB-DCT^ ^(412)^r "fl3S -M^S. DCT^1^# 4^4. 

<?2> iLJi^m efl oi aieh^: <te]^im nfl^ ^^(420)^ *fli3 ^-e) ^(402)-g- 
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2\f$\ MPEG-1 afl^H 7lti>o.s MPEG-4 

elH<>|£| Alifl^ f^Effvopjidth, vop_height, bit_rate, f ixed_vop_rate, 
aspect_ratio_info -fO-i: afl^^Vrf. 
<73> s.5j|o] AlEfl^ <gB]°lS ^l]3§ (422)^8- PICTURE 31^ ^-ej 3^(406) 

■§■ ^3^1 ^«fl MPEG-1 sflt-H 3L*t& ^^.1"* 7]«Va_.& MPEG-4 £.Ji 

^-eijoi eflo]<^^ Aiai^ •ts1^i^.#(vop_coding_type), vop.fcode, vop_quant 

<74> ^el-o]^ ^flo]^ <^^^H D i]3g J2^(424)£- ^eM^: tfttf ifttf ^e) 2^(408)^- 

- £-e|^l MPEG-1 ^ifl; 7l «Vo.s ^&M^ 5)]o] 

<^e)T?iS(slice_quant)» 
,<75>,- w ufl^s z]]o]o] ^e^M Pfl3§ jz|.^ (426)^: MB ^-^ ^(410)-g: ^IMI ^ 

#(C0D, DQUANTC (Different of Quant izst ion parameter), CBPC, CBPY, MV nfl^gtr 

<76a, .. -sMsl, 7fl^>^. 32}-^(428)^l>H^ MB-DCT^^r ^ (412)-§- T^tMl - 
MPEG-1 DCT ^l^r» MPEG-4 fHH nj-e* *|| <8=*>3^c|- . 

<??> ^.w.^Je ^ i}-^(430)^l^i^ .SLJi^m 31<>H ^l^i "Ssl^m nfl^g ^ 
(420 IH^ MPEG-4 ^Ji^Ji. eflol^ <a^^iSl:(vop_width, vop_height, 

bit_rate, f ixed_vop_rate, aspect_ratio_info -§-)^r 5L^*>^ e sflcUl- igj-^tr 
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<78> l-efl-y 31 ti ^ 4^(432)^l^i^ <fiel^iM *H 

^ 4^(422)^]^ MPEG-4 .2. #sfl<?l €3 1 3Sl:(vop_coding_type) , 

vop.fcode, vop_quant -g-)^- if-sfe .^Ji^M ^efl<^ 31^* ^-^^^ 

<79> ^£13.1--^ sUri ^ 4^(434)^^^ cHi^ !--!=- %)o}°] ufl^ ji}.^ 

(426HH ^€ MPEG-4 nfl£LS. efl o] <t&l ^SlrCCOD, dquant, CBPC, CBPY, 
MV S#*Rr 31cl# ^tlrcf. ■ - ' 

<80> u>^l^o.s ^-JL&t 4-^(426)<Hl^^ ^fl°^1-5l- 3HK428HH ^€ ^fl^sHS 

DCT-7fl<r, ^.ti-^S ntf ^ 4^(430)<Hl^i ^€ ^.^-^M «flt-1, £.w.d|i= ^jo] 
^ *|-^(432)°lH ^b))o1 *j]^ f j^ELS. ^ Jif^(434)<H] 

*i ^3-5-1-^- ^ ^ J?-3L^f>}°l MPEG-4 alEAEa|. 

•> l^jW. • 

<8i> ^°11 SlH^ MPEG-1(5E^ MPEG-2)^ ^sltlM- MPEG-4 ^l^i «Sb1^1 

<»2> b-1) MPEG-1 ^ MPEG-4^ f_code(-§-*l -8-^*9 ^Bj-ifl^ ^l^i <g 

el^E)s.o| a^s. <2H# ^>7l nfl^-oil MPEG-1 f_code» MPEG-4 f_codeS 



<83> 3. l^r MPEG-14 MPEG-4 -g-2]<9 M-Bfi_H^ -g-*j<9 (mot ion range) ^ 

<84> 



56-16 



<84>1020000074799 



2001/1/1 



13. 1] 



<85> 





MPEG-4 






MPEG-1 




| vop_f_code_forward | 


motion range 


| forward_f_ 


.code | motion range 




| 1 




[-32,31] 


| 1 


| [-16, 15] 




1 2 




[-64,63] 


1 2 


| [-32,31] 




1 3 




[-128,127] 


1 3 


| [-64,63] 




1 4 




[-256,255] 


1 4 


| [-128,127] 




1 5 




[-512,511] 


1 5 


| [-256,255] 




1 6 




[-1024,1023] 


1 6 


| [-512,511] 




1 7 




[-2048,2047] 


1 7 


| [-1024,1023] 




3. l°fl *\ 








MPEG-4^ 



vop_f_code_forward5] MPEG-1^ forward_f_code^ ^JL, iEtb MPEG-1 

forward_f_code^l 1^1 *fl#*l-fe- MPEG-4^ 

vop_f_code_forward^ l°fl sfl^j-^r -g-^j^ »33H1 S^l^f 3# <g ^ $X^. 

<86> o]m. S^Sf^ tf^-sf ^"4. 

<87> !] 

vop_f_code_forward = max ((forward_f_code -1), 1) 
<88> <^7}*\, max(a,b)-b aM- -S- -5d^*Rr ^^ojcf. 



<89> b-2) MPEG-1 MB type(Macro Block type)* MPEG-4 MB typeS. ^^rtb^f. 

oo> s 2^ MPEG-1 ^ MPEG-4 *&*H SU^H^ MB type* wliil^H ^<>}t\. 

<91> 
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1 




1 
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1 
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P 
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1 


1 
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1 


1 


P 
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<92> 



<93> 



3. 2» #3^^.^ MPEG-4<HH^- 'stuffing'^ , inter+4v , S >fl^*>^ 67fl2] MB type7> 
^flSKa, MPEG- 1^1^^ %■ 87\\£) MB type7> ^TflW. 

MPEG-1^ MB type ^°1H 'nomc+coded', 'nomc+coded+q* , 'mc+not coded'^ 37}*} MB 
typel-gr MPEG-4^1^ ^v}*} SHr*}. oj-Eflo} ^6\) aj-gj.^ ^ 
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<9 4> ( i ) 'nomc+coded'^ MPEG-4^ 'inter* type^-S. ^i^tr ^ tSJbJ-I- (0,0)°.3. 

<95> (ii) 'nomc+coded+q'^ MPEG-4^ 'inter+q' typeS. ^^tb °1tF (0,0) 



<96> (iii) 'mc+not coded*^ MPEG-4^ 'inter' typeS. ^^tr ZPtflS ~A]~g- 

" _ '-5rX 'cbpy'2}- 'cbpc'^ S.^- OC^)^-^ i§^tr4. 

<9?> (iv) skipped MB^ MPEG-4<^1^ 'not coded'* ^I^Vb 'cod'^^- skipped MB^) 7fl^ 



'cod=0'S -i^trcf. 



<98> b-3) MPEG=1 CBP* MPEG-4 CBPS. t&3r*h}. 



<99> MPEG-4^ cbpy(coded block pattern of Y, Y^- ^5. ^Jl)^ cbpcCcoded block 

pattern of C, C^r ^JO°H tfl^r ^ 7 r *l ^Jil- MPEG-1^1 ^-f cbp^ s>u)-^ a] 

~ ^ ^el^Eoil -f-^H ^MiSHI-Ji XI tf. 

_ <10 _o> MPEG-1«1M cbp^r DCTl-^^H 0<>] o}\) DCT^]^7 r g.^ 

s-o] 7fl^2f ^Jl, 4 a]M^ *fl# DCTlr^HH (H ^»>\i DCT7^7} S>t+B*;E $l±r 

<ioi> ^3.S. Ir^-^r 47fl£] SIS. DCT -M- ^ 27fl<2] ^-g- DCTlr^iLS. ^ 

^SlHS cbp^ M^t}. zfzj-s] tijE^ sfltg- DCr-M^M 0^1 ^ DCT^^7> 
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<102> MPEG-^H^ cbpy ^ cbpcS. t^sH S*l*r^ , AA cbp£) fl£ ^ DCTlr-iHl 

<103> ^ , cbpyfe ^^Ai ^-JlS^M , °1« ^^-S M-Hftfl^ £4. 

<104> 2] 

'~ cbpy = (cbp&0x3c)»2 

<i05> a} 7 ]^ , wlm^^ AND(fesl^)^^^ Jl, *0x3c'^ 16*1 '3c'WM^^\3-, 

■ - '»n'^: ntilis] -f ^ (right shift) M-Bj-^cf. 

<106> cbpc^ M-Bfiflol ^]rf . 

<107> 3] 

cbpc = (cbp&0x03)»2 

<ios> o] cbpc^- ^-7]^ *2;7jl(bH*l £<H*l MB type^r ^S} 0 } *fl#*rfe- MPEG-4 I-VOP 

^ P-VOP^ mcbpc VLC tabled ^M] ^MLS^t}. 



<109> b-4) MPEG-1 MQUANT^^- MPEG-4 ^^t!:^ . 

<no> MPEG-4 DQUANT^r <y^tt 1-^-* a}o}$) s|-eM3 (quantization 

parameter QUANDS^ *r°Hi=r. QUANT&-&£: [1, 31]A}oloil ^^fl^H ie »- e »-' 1 - 2 ^ ^ 

<m> MPEG-1 MQUANT^ir MPEG-4 DQUANT^-^-S ^ n 
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<H2> [^«H^ 4] 

dquant = min (max((1i*1] MB^l mquant - MB^l mquant}, 

-2), 2) 

<ii3> 4<^l^i mquant^ MPEG-1^ quantization parameter # ^Mtr^r. 

<ii4> (d) #7lHH iL^- ^^-a- 7l*l7l ^*1]<3] mquaitt^ 

;.!-...-. . ^ *|-j1^V . S ^fl^ MPEG-4-el resynchronization marker* ^>-g-^>^ 7>%^K4i?.ciironi 

<H5> MPEG-l^r MPEG-4°fl Stl^H 0 <J=*r3* Til # 3L7lfe <3=^>^- sfeHl^ o]^ofl-£. <y=^ 

7>^*H ^efl iH£h*H, rfl^-g-^ ^-f MPEG-1^1 °^>^- ^3.7] 47\ MPEG-4S] 

5r 31 # 3.7} 4 '£.1% EL7\] Qt±, 
<iie> Kj.^, MPEG-1^ a]iAEao S «B] DCT?ll^r» MPEG-4 ^^Hl ^ 

MPEG-4 a]EAE^o S ti E l s)tfls(-^- ^ o^l €4. 

<H7> s. 5^- ^°fl *r€- DCT A^AQ *#£o)cf. ^ 51- % 

MiS^ ^^^l DCT Til A ^A^tz ^ 

<iis> n^ f MPEG-1 hIe^e^o^ nfl^s. 1:^- DCT^]^» 4^^:4.(502) 

<ii9> DCT^l-r^ 5}-#H^ ^^tbcf.(504) 

<i20> DCT*)^ e}#5^ ^-S. °]%-t%*\ *fl^ 31^ ^tH}.(506) 

<i2i> ^ efl^-i: °l-g-*H MPEG-4 «<H4°fl ^sj-t- ^^tb^f . (508) 

<122> £ 6a ifl^l £ 6e^ ^afl 7fl^ SLS. ^^^7} £. 
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<123> £ 6a^ MPEG-1 °^>S|-7]# £X| t}jL , 5. 6b^ intra MB^l 0 ^}Sj-ofl ^ 

£ ^-fr W <#*}s]- Efloi ^-(q uan ti Z ation table)^ ^Vs)- 7>#*1 

(weighting factor) Wi# 44\H4-. °1 0 <J=*rS|- 3H1:^ °^\s\- 7>^*]6fl <i)*fl <9=*}3|- 
,. ■^.■q. 3.7}7\ 4^-4 ^^4. - - ^-- ^ 

y, v -tt<;124> [^^-^j 5] 

Wi • Qp 
Ai = ,,=0,1,2.. .,63 

<125> O^H Q p ^ Sj-SfulE^olJl, O^o] 7 ]lf ^M^Tfl ^1 ^ *H 

i# ^^r7l^ tr4. 

<i26> <yo]o] DCTTfl^l tfl*H 51 6a°fl ^s^y}^ x * ^ y A}o)s\ -&7fl 

<127> 6] 

— ^<128>-- ^ 7lA ^ L «J^ a ofl 7 >^ 7r7>^ ^« M-Bj-W. 

<129> ^ BflKdecision level) t m ^r 4^-4 ^°1^14. 

<130> [^«}-^ 7] 

<131> x7> ['-.'-+116II 4^4^ V{'l*e['.^i]}o S >r oiji, 

tfltr S7l 3fl ^(amplitude level) 4-§-^ ^^4. 
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<132> 8] 

*« A 2 

<133> 821- X(n -£- 4^-4 ^°1 m«l*1] *1H ^(reconstruction 

leveDS. nflag^lt).. 

<134> 9] 



r m - L X m • A J 



<136> T ,[^^-A1 10 ] 

>--eid*i) 

<i37> £ 6c^ MPEG-1^ intra MB# °^A^ ^(quantizer characterist ics)# 4 

EH^h £ 6c°fl &<>H ^(x)a*- $^(y)sj ^A&r ^ ^H^Sl jo)t)-. d\ 

7\*\, MPEG-1 <S*>3-7l*r 5^ (uniform) ^rS^M^, dead-zone^: &^~ir ^ 

<138> £ 6d^ MPEG-4 °^}s\-7}9 S.A]^rCf. ■ -ftfvy- 

<139> MPEG-4 <&x}^7]si\ yofl tfl*r x'^r t^sj- ^-o] ^o^tf. 

<uo> 11] 



A 2 



IJJ-i'+yl-l if0,fr<M 

<141> 12] 



°^>S1- 31 # 371 A'^ T}-g-3f ^o] ^O^JI 



<142> A'=20 p 
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<143> 



<144> 



£3 i« '"^ t±£-3\. go) ^O^Cf. 



<145> 13] 



=n - A', «>1 

H 5 — 



<146> 



37] efl ^(amplitude level 4^^- ^^i^l^. 



<147> 14] 




MPEG-4 °^>Sl-7l^ -if-^ £ 6e^l &4. £ 6e°lH dead-zone^] ^7fl# 1^- 

91^ <r &4. ^ SH*! €^^r i^Rr y±d\<% tf^ ^o] 7 > 4 

= 4. 

5<*1M MPEG-1^1 <8=*>3*. 7\}&EL7) 4±r Qp^H °^>§|- Eflol^- # Wi 6fl «Jj 
7>#€ 4. MPEG-44 ^-f ^ ^fl^) 12<>fl ^*fl QpS] ^-yfl7> <#*}3}- 7^371 J' 

4^1, wjSM i6o] Tj-f^- ^5>l^>j7^ MPEG-14 °<J=*>S|- ^EL7) ^7> MPEG-44 
^'iL4 ^ 37l| ^4. £ 5b» ^-S^ ^r^Hr <?1^ i=l,8,9^ ^^r MPEG- 14 
MPEG42} <#4s}- ^^7l7> $7fl ^4. olv\3L i=l,8,9 ^°fl <9*}3*- 7^ 

371^ ^3. ^Tfl £\z\*V S. 5c4 £ 5e°fl^1 Ql4 Q2^ dead-zone Ir^l-S. <?}*fl ^ 
<S42M4 Ja^o] ^5. ^4^-§: <£ ^ &4. 

5. 7a vfl^l £ 7b^ ^<H1 *fl<g*>^ 4^ 5.^3 o_3. 1§^S> 7 ) ^*>o| 
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5.^1 € ^°]^-. 

<152> s. 7a^ £ 6a^f £ 6d^ °^}s[7} ^t!r ^l^r^^l Ite 

<153> ^ 7b^ ^7> J'£_t\- & <Q*m9l Ql4 Q24 ^-g- ti^^cf. ^ 

x'4 r '»o] ^sjuf. ZLSlt-H £ 7b^ oflS. ^ Stl^l Q27} ^ 

^ ^^f-o.^ afl^g- #<H ^ $4^ o^7 r 3M4. 

<154> oj-dj)^ #3^^- u>sf Qo] Qioif dead-zone^}- «y=*}aj- ^ a}o)el£\ ^<Q*]g. 

Q2o)]a^ tH=7flsl ^Ji 3.7] eflt (amplitude level ^TflsJ-Tfl £)t^ o] 
^ 2} 3 3 37] Bfl^ a7l sfl^d 7H> ^il^l 

7}# 31-711 s]^ a.7l oiei^- =i 7 l 31 ^ ^^}y] ^ 

<155> ^4 £ 7b o11^ ^ gfligol ['m.'^i]^ ^s>£.^- ^ subscript a^-i: 4^- 

<156> [^t^J 15] 

<i57> ^ 3l»§<q ^iL&sl subscript* 4^-4 ^^11^. 

<158> [^*\ 16] 

/:=/'U{min{i'}-l} 
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<159> a\7)*], ^}JL, min{A}^ ^ ^ ^d^&^r 9\v) 

<ieo> Jf£_ subscript*^ ^fK] K°\] ^-§-^1 «l-g- f-^rS ^^Rr 

7> a^aj ^1^5]^ subscript7> ^cf. 
<i6r> 17] 



r- 

jc • p(x)dx 



<i62> +isVM 170^ al^-^^Ei subscript Ml sfl^Rr 3.71 eHto] ^. 0 ] 7} 

(mean square error) 39:31 °1H Lloyd-Max ^r^Hl A i ^>-§-^r^ »1 ^HM^l 

t-IH ellt^. X 21 p (x)# ^ Qn^t- ^ ^ &7fl ^cf- 

<163> ZLE^ M^^^oflA^ p( x )6fl ^-^1^ o. o s V ^ o] ^ 

» Sfl^SM ^ ^-^-S.^ MPEG-1 t>lH<l# ^r-i- nfl ^Eflo] OCT 711 -§-t113 -np^ 
nlBl Tjl^H ZL ^iL# MPEG-1 til^t^ ^1 M^iSCH ^^q. E^fl^^^o]] 

*\ p(x)^1 ^-3)3 s^ofl cfl^j. ^.g- ^tj.. tJ-o ^7H<?1 ^iL« • 

7) 31*11 -£-*1*lli= *}^7\ ^l-Rr 91^. M. ^°\}*)^ wj-^ o. 

p(x)^l ^tB=K 
<164> ^ti>2l AS AC DCT 7^1^*^- cf^-sf ^ Laplacian fit <£b!*1 ^cf. 

<165> 18] 
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<166> a] 7 )x\ A#<% p(x)S) *7ll3 ^^^rf. -s^o] l-^-oflA^ 637fl^ AC 

^l^rl-^l tfl«e zj-zj- rf^ ^^o] §^4. 

<167> 18^- °l-g-* r ^ Random variable Ms] cf^-^ ^o] ^o^tf, 

<168> 19] 



<169> 



<i?o> 20] 



-SOI) 



<m> 201- ^^^>7l fl^j-o} SIF flower garden ^31<3°fl 

<172> [s. 3] 







1 


P 


P 


H 


P 


P 




V 1 




h 


p. 019 


p. 027 


p. 040 


p. 057 


p. 076 


P- 


107 


p. 170 | 




p.018 


p. 027 


p. 035 


p. 046 


p. 063 


p. 088 


P- 


133 


p. 208 | 


|2 


(0.021 


p. 029 


p. 037 


p. 049 


p. 066 


p. 092 


P- 


133 


p. 220 | 


|3 « 


p. 025 


|0. 033 


p. 040 


p. 050 


p. 066 


p. 094 


P- 


148 


p. 255 | 


H 


p. 028 


p. 034 


p. 044 


p. 056 


p. 075 


p. 107 


P- 


160 


p. 267 | 




p. 032 


p. 037 


|0. 046 


p. 058 


p. 078 


p. 115 


P- 


166 


p. 293 | 


P 


p. 036 


p. 041 


|0. 048 


p. 062 


p. 089 


p. 123 


P- 


173 


p. 304 | 




|0.043 


0.047 


0.058 


p. 069 


p. 093 


p. 131 


P- 


188 


p. 313 | 



<173> 



<174> 



3. 3$} 3K!*r7l 5. 8a^l ^=0.046<H °fl^ ^(Laplacial 

distribution)^ (l,3)7fl^o}] tfltr *M1 ZL^t}. £ 8b°flxr ^=0.166^ 
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3. A ^-«}^-§r ^ ^^dl o]^ DCT^ packing <?}Sfl *| 

<:175> ol^Bj ^V^l 19 o]l c^fl ^^o. ^ oJ^nV ^^jt i=^^H*m x 

<176> 21] 



<177> 21<>1H ^-^i^fl zl ^o] dead zone*fl °^}^ ^ 0^.5. *fl^ 

<178> 22] 



<179> ZL^Jl ^ ^^>7l ^ p(z)^ 4^-4 £0) ^c^^lrf. 

<iso> 23] 




2 




<181> 



<182> 24] 



Jo 2 




<183> 
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<184> [^*VA1 251 



<185>' 



<186> 



dead-zone°l 25°1M z/=0^1 sH /l = ^ '7 r ^4. 

24^ Bj-^-i- ^^71 ^«fl SIF 3^*11 flower garden ^1 tfl 

tr ^"^-i- ^*3*r5$4. a 4^r 25# °l-§-^>^ ^ AC Tfl^l rfl^r A & 

* S. 33}- uflJjL 4h^>^ ^* «& *r ^ £ 7fl^ jh^b}- 

^^H^ zl SHI ^ i^7} ^*Rr d] ola]*}- ^-a}^- ^ fl^ ^J£ojcf 



<187> 4] 



1 


P 


I 1 


P 


P 


I 4 


I 5 


6 


V 


p 




|0.018 


|0.027 


|0.038 


|0.055 


p. 070 


|0. 197 


|0. 169 


11 


p.016 


|0.027 


p. 035 


|0.043 


|0.069 


p. 082 


p. 121 


p. 178 


I 2 


J0.021 


|0.029 


|0.036 


|0.046 


|0.061 


p. 083 


p. 122 


p. 191 


p 


(0.025 


|0.032 


|0.038 


|0.047 


|0.060 


p. 082 


p. 153 


p. 224 


K 


|0.028 


|0.033 


|0.042 


|0.051 


p. 065 


p. 097 


|0. 177 


p. 250 


P 


|0.031 


|0.035 


|0.044 


|0.053 


p. 069 


p. 105 


p. 196 


p. 309 


p 


|0.035 


|0.039 


|0.045 


|0.065 


p. 076 


p. 133 


p. 237 


p. 415 


I 7 


|0.043 


|0.044 


|0.051 


[0.061 


p. 085 


p. 177 


p. 223 


p. 450 



<i88> MPEG-1 ^-JL2}-7l 7} *f3L-§r afl ©Urate control) ^-f 6<q*\4\ 

34. ^3, 17# ^-g-s>7l ^*1H^ ^SJ-fe. ^£.s>ji f ^*Hb] 25 

<189> ^ 9a, £ 9b, ZLZlJL £. 9 C ^ 7)^2) l^iS 1 ^^ HlEil 
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<190> £ 10, £ 11, ZL^Jl £ 12^ -g- f^o|) 4^ Ito^ ^Hjofl nfl*V ^ ^J2f 

« Jiol7l ^olcf. 

<W . ^ ^i^ SIF -ff^ flower garden lO^SH tfl^ Al-g-^ol^ 

5-^ ^31^ MPEG-1 intra ULELS. ^^-S) ^ Jl .5}-^ 4*IH 
3- 3(-5fD]Eli- ^-8-*>5a4. ^ 10-^ Qpit^ ^sH *)1<£€ «o V ^°ll M^fli2^ 

€ ^ PSNR* iL^§cf. wliai- ^ MPEG-1 ^lf}^ 7}^ ofl <q 

3) E^g^^Tg^ AjfJ^o] 51^. psnrje. ^1 JsLoJ^jI ojcf. PSNR 0.3~0.6dB >g 

£oltf. JE. 5^r 37H tfl^r sg-g- h]e ^§4. 

<192> [ S 5] 



Quant izat ion 


pEG-1 


Trans coded 


Trans coded 


bit saming 


parameter 


| coded 


(convent ional ) 


(preposed) 




2 


|297509 


304626 


293659 


10967(3.60%) 


4 


|228122 


241486 


229292 


10012(4.14%) 


6 


|187950 


204710 


191378 


13332(6.51%) 


8 


|159041 


177585 


165223 


12362(6.96%) 


19 


|138606 


158682 


149244 


9438(5.94%) 


12 


|123148 


144156 


135114 


9042(6.27%) 


14 


|111746 


133572 


125123 


8149(6.10%) 


16 


|100669 


123430 


114320 


9110(7.38%) 


18 


|92440 


116210 


106748 


9462(8.14%) 


20 


|85294 


109999 


101935 


8064(7.33%) 


22 


|29598 


105182 


97548 


7934(7.52%) 


24 


[74153 


100612 


93008 


7604(7.55%) 



«(] ^€ ajE^o] 7]^ ig-igofl al^fl 3.6~7.5%^£ ^^^Hr *H2<>l£h °] 
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n o) ^-Tfl ^ c ^ tm 3|- t m+ i^ ^#iH=r 

$1*1 SMI r m ^r t m 4 t m+1 ^ ^*H) 3\x}*\7] «3 <LsL ^-ol 2]- 

<194> ^t^, ^ ^'go] ^HB^H^ ^ 

<{ 9 5> ^u)^ M^S^s! ^ alS^o] oi^ MPEG-1 «lM%=iLtf 

~" ' ^i=Rr ^ °l-fVfe °^}^- s\-e\-v]b\6\] tflsfl MPEG-4^] <£*>S?- ^3.7} 

7} MPEG-m^ 1K> ^7} nfl^-olcf. n}^, MPEG-47> v\ ^r^r 7fl# 3.7} # o] 

<i96> 3^*1)2]- «r^H ^l^S Al^^o] table tenisS. ^ 

-f^m. £ 11*1) ^ PSNR w]S7l- 14^14 SUtt cfl, ^]o>^ « 0 v*H ^ 0.2- 
0.4dB ^S. ^tf. 5. 6£- w|jui^ 3] 5-7%^^^ ^^cf. 

<197> [s. 6] 



Quantization 


MPEG-1 


[Transcoded 


[Iranscoded 




parameter 


1 coded 


| (conventional) 


| (preposed) 


|bit saming 


4 


|172314 


|197318 


|186303 


|1101595.58%) 


6 


|124859 


|152412 


|143593 


|8819(5.78%) 


8 


|98753 


|125954 


|118839 


[7115(5.64%) 


19 


[80212 


|105236 


|97573 


[7663(7.28%) 


12 


|67408 


|90390 


|84308 


|6082(6.72%) 


14 


|58334 


|72344 


|67354 


|4990(6.89%) 


16 


|52039 


|65004 


|61114 


|3850(5.98%) 


18 


[45919 


|58261 


|54391 


|3870(6.61%) 


20 


|51684 


|53324 


|49381 


|3943(7.39%) 


22 


|38170 


|50124 


|46381 


|3743(7.46%) 


24 


[35613 


|46312 


|42785 


|3527(7.61%) 


26 


|33328 


|43981 


[40503 


|3478(7.94%) 
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<198> SIFfl-^s] football Al^^ofl cflsfl o]^o]£t±. football 

GOP 3.7]7\ 10°H 1.5Mbps3. ^MLs)-£]$}rK S. 12^ I-pictueSl 11,21,31. . .^^ 
°doll tfl!t PSNR iL°^4. S 12<HH 7)^ w^ofl alsfl 0.3~0.5dB ^£21 ojs. 

°1 9l£-=r ^ olnf. ZL^JI 7]^9] ^d\] til^^^^o] 195805^J1 afl^ 

«J-*H1 ^WItt 183731°1& C K tt}-^ si 6%^1 «l^^=ol ^sj&th 
<199> £ 13^- -g- ^ofl 4= <£) iLo]^ l-^ojr}-. 

<200> ... £ 136J) S.X\& £ £ I?5i3^ « 0 V^<H] VC\- 

■f"*>°l ^€ ^-§"* ^t^. 

<20i> £ i3ofl e ^^3.^(1300)^- 7>^^- ^-JL 71(1302), MPEG-1 ^°^}s\-7) 

(1304), MPEG-4 o <J=^7l(1306) f 7>i£# ^JlsM (1308) , MPEG-4 ^7] 

(1310)-g- ^l^rtf. 

<202> 7>^^- ^71(1302)^ <a^£]fe MPEG-1 wl^^H^AS-^-E^ ^1^^ <t£l^E ^ 

<&7>}3^ DCT7fl^# ^SfM AA MPEG-4 ^l^^i ^71(1110) % MPEG-1 ^°^}^7} 
(1304)41 

<203> MPEG-1 ^<8=*l-a*-7Kl304)fe- DCT7^1^» MPEG-1 lH°fl 4^ ^ ^s^M 

DCTTfl^r* ^-^>J1, o]§ MPEG-4 °^l-5)-7l ( 1306 HI ^l^tb^-. 
<204> MPEG-4 o <J*l-SJ-7l(l306)fe- ^€ DCTTil^* MPEG-4 « 0 V ^H1 ^ <£*>5^H <8=*>3?- 

€ DCT7fl<M- <2:n ol^. 7 >i£# JMl5M( 1308 H afl^th=h MPEG-4 «£*>S*7l(l306)*fH 
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<205> tb^, MPEG-4 (1310)fe 7>^^> ^-^71(1302)^1^ ^l^S}^ <g 

5l^iMlr^: MPEG-4 HHH <iBl *1| *g Sfrul , °1» 7>i£# ^-ss^l 

(1308)<^1 ^1^-W. MPEG-4 ^l^i ^-^71(1310)^1 nfl^g £ 4 n J 1 1 ^| S 2 

<206> 7}^ 71(1308)^ MPEG-4 <&^7] (1306)<M »l^£lfe- ^>s)-^ DCT-tIK 1 

^ MPEG-4 #^71(1310)^1^ ^sl^r ^l^i -SsI^es.^- MPEG-4 «<H=H1 <4e}- 

- 7>^^- ^-Jisl-^H #^tb*=h 7}&& ^-Jl5|-71(1308HH #^5)^ wIJe.^^^- MPEG-4 
y o v ^H nl-el- <?Hr£ 3J°H, €*Rr 3-^ 37l ^ wIe^ ^4- 

<207> #^6)1 tt|.s. S^^t^ ^3. oj.^ ^21 a]EAE^ A>o] o) ^ 

^ #^^1 ^Al^oil o^ol^ MPEG-1 «lMAE^f MPEG-4 alm^M^ 
^ ^ ^*l7> 7flAlsl^ <&x}™} o]^ Gfl-g. s.^ MPEG-2 alEAE^^. MPEG-4 a]EAE 

*y <ls is^Hr ^-f^s. ^h>tii ^ si^r <a-^ 

£ *J-§-€ *r 5U^8r °cH^ ^-2.5. ^-g-^H MPEG-4 «1J=^ 

— - M^-g- MPEG-1 «1S^S^ MPEG-2 «1eae^os. ^£ 7>^3r|-t}.. 

[^sl 141 

<208> ^-#*V W><4 ^Ol ^- ^x^ojl Eto^ -g-^fV ^ A-lS. ^ ^ 

<2<s>- nJ-sH , £ ^ofl itj-s E^fl^xg oj-^ g ^io} internet video, mobile 

video, ubIjl SmartMedia ^-^1 MPEG-4 ^lt *]--§- *rfe # 
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MPEG-1 ^ MPEG-2 y <H4^ ^S-I- ZLtfl^. A>-g-^- 
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11 

a) afllSH^ "cH^Hl ^ ^-2.2^ ^llti] E^E^-g. ^-Jr^-jr , AjEfl^ 

2] 

*fli1MI 5a°H, ^7] afli^ ^-Jls}- ^-Br MPEG-i ^ U-^olui, ^-71 *f|2«a-^ 
^-s.^- « 0 V ^£- mpeg-4 *<H4°H; 

b-1) MPEG-1 f.codel- MPEG-4 f_codeS. ^^V^ ^ ; 

b-2) MPEG-1 MB typeCMacro Block type) # MPEG-4 MB typeS. ^$«V^ -4^ ; 
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b-3) MPEG=1 CBPCCoded Block Pattern)!- MPEG-4 CBPS. ^.^}^r ^ ; ^ 
b-4) MPEG-1 MQUANT(MPEG-1^ quantization parameter MPEG-4- 
DQUANTCDifferent of Quantizstion parameter s 4"^* i^r^ 7 A-=r ^ 

3] 

*)2*M 5a°H, ^7) b-1)^^ ^«H<Hl 2\n -r^Rr ^ ^ 

vop_f_code_forward = max ((forward_f_code -1), 1) 
<^7H, max(a.b)^- aM- bf^H €■ ^*Rr <3-ir*r 

4] 

^12^1 Sa<H*l, ^"71 b-2)^^ 

( i ) 'nomc+coded'^- MPEG-4^ 'inter' type-2-S. -M^tr ^ (0,0)2-3. 

(ii) 'nomc+coded+q'^ MPEG-4^ 'inter+q' typeS ii^tr ^E-iir (0,0)^.5. 

( iii) 'mc+not coded'^- MPEG-4^ 'inter' typeS. ^^tr <>1^ Zirfl^. a> 

-g-*>i, 'cbpy'^- 'cbpc'^ 5.^- 0(^)^.3. ^*Hr ^ ; ^ 

(iv) skipped MB^ MPEG-4<HH 'not coded'* €^r^ 'cod'^^- skipped MB^ 7fl^ 
^ 'cod=0'^ i§^*}^ i^-S>fe- 
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[$^8- 5] 

b-3-1) cbpy ^-*H1 142} #^5. jLS^rRr ^ ! ^ 

cbpy = (cbp&0x3c)»2 

<^7}*\ , '&*^ wl^^r^^l ANDC^rSH)^ 0 "!^, '0x3c'^r 16*1 ^ '3c'# 
M-tJ-ifljl, '»n'£r nu]l^l -f^ *1SJ= (right shift) 

b-3-2) cbpcl- tH-S] ^Aio]] rtj-e}- Jf-jrs}.^ S^-s>^ , 

cbpc = (cbp &0x03)»2 

^^M, -ft?) cbpc# ^7] #7fl(b-2HH <g^*l MB type^ Sfl^Hfr 
MPEG-4 I-VOP ^ P-V0P^ mcbpc VLC tabled SMI f Jl ?J-g- ^8 £.3. ^ Siffl 

6] 

t\.^o) ^tj-^ofl trfe} ^s}^- 3}^ ^-^J S}^ « 0 v^ 

dquant = min (max((^fl MB^ mquant - °l*i MB^l mquant}, -2), 2) 

[3^8- 7] 

MPEG-1 til-^E^ A^-Ei DCTTfl^S] s}#5}^ f£f ^3*^ 4^; 
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*H48 Silt* °l-g-*H MPEG-4 <Hl *r€- °^>5|-1- ^*Kr S.^ 

8] 

X 1 

<g§m DCT 31^ x*fl cfl*V #^ y7> > ' =e ' W=[ [ I + 2 J <Aj ^ ^.ol s^JL, 

. y Az = ^ ' gj? ,/-0,l,2...,63 

a.' = l y " J 

l^t *»»<>fl cflt!: 3.71 El] ^(amplitude level) x ™-& " A ' S. 5. 

x md]} tfltr *fl^ 211 € ^, ^<9=*r3-€ DCTTfl^ r ~o) ^= L^-aJ ^ ^o]x)^ cfl 
MPE1-1 ^J-sl-711- *S1H ^>3)-^ DCT 7l]^# <3^€ DCT 3]^ y<H] cfltb 

*nm v , 

#3 X'7> A' 2 ;£o] S^JL, <9* r Sj- Tim ^71 A'^ A =20^ 

>»=^l^['X.]}o S ^ o^ji, y n oH cfltr a.7l 511^ ^, ^<9*>3^ DCT Til 

a.' = L J 

" A ' S ^M*l*r ^l = ^°l MPEG-4 ° 0 ^l-5l-7ll- o]-§-<5H *fl<£*>sj. 

S}<*| MPEG-4 DCT Til , 

d-l).€^ «°1 ^ ^KE^- ^ subscript ^ 3 

^={/>U;e[' m ,r m+1 ]} 

d-2) £3 ell^sl ^Ji&sl subscript* 4^-4 £o] ^ s}^ ; 
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K=P\jY{ min{P}-l} 

d-3) subscript*^ ^<?1 K°fl ^*Kr 41 if- chg-s] «)-§- ^# tH**Rr 

4l^» ^subscripts' ^^"cr 4^1 -§- i^r^ ^ . 



J * • p(x)dx 



*=arg |C m -r' A | Wierg C m = 

p(x)dx 

<^7H, Qn^r 31 3-*>3\2.*Kmean square error) Lloyd-Max ^r^l <*H 

'-§-*Kr t'-'-il ^H]^2l 2] 3<?} *fl>$ efl^olji, p( x )^ eH&e}^ ^ri(Laplacial 
distribut ion)^^ 

u..fr ! 

9] 

*118^ d-3) 4^o)] p( x )^ #7jl^ Jpj^ £-^*H Qn^- ^*Kr 3* ^^SLS. <5> 
10] 

^19%H1 5a<H', AC DCT ^1^*^ 4-8"4 ^ Laplacian 7>^8f 



/>0O=|- • 



p(x) s] s-^-a- sa<H>H, 

d-3-1) cj-g-^ ^^HHl nj-^- Random variable 4^; 

J-m J. co L \ 
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d-3-2) ^«HH <^sfl A^r ^I^Kr 5EWtt J= iffliiS^ h o v^ 



x- 1 



11] 

^110%H1 $a°H, 

d-3-2-1) O>2flo^ ^Alofl eA >Sj-^ 



d-3-2-2) tq-g-^ ^sj-^iofl % 4>#s>*=- ^ 



2 



*( U I ) . =2 • J[ z • A! . + A.) 

d-3-2-3) tq~g-<3 ^-^H o^tfl ^<?Kr i^-sRr 



r 1 ~ 1 - l ' 



£(M) £(|y|)+*(lil)| £ | 2 - e - 1M (l+A i ') 

12] 

._ • gp 

7})# 37l A ^7> A< 8 .-0.1.2....63 ^^^^ ^o^jn}, ^ ^ ^ 
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S ^ &jL, x ™o\) tfl^ 3.7] ell ^(amplitude level) x ™-& X " = L J S. K^. 

*fltr *1H 311 ^, ^^W^ DCT^l^ ^o] ^= U m - A J ^ 
MPEI-1 ^>^7ll- ^-^^ <^^>sf^ DCT Tfl^l- DCT Tfl^ y°fl rfl*V %■ 

3 x'7 r A' 2 -> 5f ^o] S^SlJL, <8*>3* 371 A'i=. A -22^ ^ 

<H*H, ^ 311 tyi "' A ' AS. JI, y7> [ / '-^'-+i]6fl 4=^^ 

^={>lye[CC.]}o s a ^ ^ oiji, y n ofl cfl*> 371 ant ^, ^^>^ DCTTll^ 
a.' = L j 

" a' s_ = 9X$= MPEG-4 °^>Sl-7]# °l-§-<5>^ *fl<8=*>^ 

MPEG-4 DCT Tfl ^S^r^r HUH Stl<H-H , 

d-1). ^ ^ ['-'-il*)] ^r*K£^- *V*r subscript «M-g- ^ 3 

^- PS ^ ^1 ^ 

^-0'l'',e['..U} 

d-2) ^ 211121 subscript* tj.^ ^^1 ^*Rr ^ ; ^ 

/£=PU{min{P}-l} 

d-3) ^Ji subscript 1-^1 K°ll ^rTr cf-g-^ Hl-g- tHrS 

^subscripts' *I^Rr i^Rr a o v ^. 



*=arg \C-r'A where C„ i=i-™ 

p(x)dx 
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^7H, Qn^- s §5^>*^.*l-(mean square error) 43 Lloyd-Max «8=*|-5M °*l *i 

>M-8-*l-*r ^HMsl 2)^91 nQ°]5L, p(x)fe ^(Laplacial 

distribution)^-^ 

13] 

*fll2%^ d-3)43°lH p(x)^ *7]13 ^-Tflf^ Qn^ T^Rr 

14] 

*fll3%M] &<>H , AC DCT 7\}^o] ^ Laplacian §£t netful 7 >3*1- 

— J 

= 

P(X)^ *313 *HJ-g- ^3*Rr ^3^1 

d-3-1) 4^ t^HH 44 Random variable M4 ^Sj-fe 43; ^ 

d-3-2) 4^4 <^J-*H 4*11 ^# 43"!: S^Rr *fl°<f44 U"^ . 

151 

d-3-2-1) o>Hfl^ ^^ofl ^*fl £(1*1)^ e 44*Rr 43; 
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E(\x\ )c*E(y | )+£(z I ) L 




-V I j I 



where >/= 



d-3-2-2) 4^ t^HM ^l«fl 



£(|z|) 4 =2- f*-^ • 




^ rr d-3-2-3) ^^o]] o]«fl A ^ f^sfe sq^-i- S^Kr 



[31 t 1 ^ 16] 

^■71 ^-JL7HH *fi^s]-b ^sl^iS-i:^- ^112^ ^ °11 <Ss) 
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17] 

*)1 16*^1 ^-71 ^l^ ^5L3\- MPEG-1 MPEG-2 ^ ^ o]j7 ; 

#7l ^2^ ^MlS* «<M^r MPEG~4 ^ « 0 >^<y ^ 
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IS. 3] 



t£ 
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[51 4] 



B 
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[5L 5] 



MPEG-1 input 

I 



Partial decoding of All 
MBs to DCT-domain 



Laplacian Parameter 
Estimation 



Appropriate 
reconstruction level is 
found 



•502 



-504 



^506 



MPEG-4 partial 
encoding 



-508 



MPEG-4 output 



[S. 6a] 



X 




y 







[S. 6b] 



8 16 19 22 26 27 29 34 
16 16 22 24 27 29 34 37 
19 22 26 27 29 34 34 38 
22 22 26 27 29 34 37 40 
22 26 27 29 32 35 40 48 
26 27 29 32 35 40 48 58 

26 27 29 34 38 46 56 69 

27 29 35 38 46 56 69 83 
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[S. 6c] 



X 




AA 




OA - 




OA 


J 


A - 

-4.5A -3.5A-2.5A-1.5A~0.5A 


\ i t i i 


I 1 1 -I — 


— i — i — i — i — i — — 

0.5A 1.5A2.5A3.5A4.5A 
--A 




- -2A 




- -2A 




- -3A 

- -4A 







y 



IS. 6d] 



y 


Q2 


1 

X 
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IS. 6e] 



X 










T ' 








/.OA - 




1 


1.5A - 
-5A -4A -3A -2A A 




-Ph — i — i — i — - 






A 2A 3A 4A 5A 
-1.5 A 


i | T -j — { — 




-2.5A 






-3.5A 






-4.5A 









y 



[£ 7a] 



X 


Qi 

(MPEG-1 quontizer) 


y . 


Q2 

(MPEG-4 quantizer) 


t 

X 
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MPEG-1 



» I'i » — » — t — 

tn-l tnTtn+1 tn+2 tn+J 



MPEG-4 



IS. 8a] 
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IS. 8b] 

cm . 




DCS vqlooo 



IS. 9a] 




IS 9b] 
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IS 9c3 




IS 103 




IS. 113 




"4 J ft * & ft 6— 

Quantitation paroKatat 



» s a 
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[51 12] 
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[SL 13] 
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